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Abstract of WO03046083 

A flame-retardant resin composition which comprises 100 parts by weight of a base resin (A), 10 to 300 
parts by weight of a flame retardant (B), and 1 to 200 parts by weight of an inorganic filler (C) (glass fibers 
and/or glass flakes). The flame retardant (B) comprises a polyphenylene oxide resin and/or 
polyphenylene sulfide resin (B1), a phosphoric ester (B2), and a nitrogenous cyclic compound (B3) (e.g., 
a polyphosphoric acid salt of an aminated triazine compound). The inorganic filler (C) has been treated 
with a surface-treating agent or binder comprising a novolak epoxy resin. This resin composition is 
inhibited from dripping and is useful for obtaining a highly flame-retardant molding. 
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I'J>|I^f^ (7'J-Mi7i-Jk ^l^JU, 4=- -> U ;i/ ft: i: 
-T?£<5ffiU >^ h U C 6 _ 20 7 U -Jl'XXf^/.ii:), JlMJtfr^ffi U >^ 
20 xx^jw (7;p*;Ut^* x^;u, :?"otf;K < v "7° d tf ;u , 

-r v 7^;uft: if cd^ u >iHh | Jc H0 7^ + ;ki7>f^ ; 

fffrfBffi U >m b U 7;i/ + Jkx7rJK:^^T§S U >fyX« ; Ey 
C ,.,o 7;U=^;UX*^;Uft:if), tli'J>SX7r^ [0y*.fcT. c 
i. 6 7;^ji/*7^>K-yc,. 6 7;^^ (^>^xu^u I — )V\d 

^>^X'J 7 'J I ;U t: X C7*^;U*X** — h ) ft: if ox east 

tfc 7 ;u * A & 7. 7t> > §£ x t- )V ) , 7 ;u * ;u *« iffi IE m m <d 7 ;u * ;u -e 

*5C|. 6 7^ + ;k*7*>iyC 6 . 10 7 l J-^R^C|. 6 7^ + ^ 



WO 03/046083 



PCT/JPO 2/12404 



16 

*^*>tC,. 6 7J^^C 6 ., o 7'J-;^<i:i:07^+;i'*^*> 
m.i/3-^5~)V ; w\U7 )V^r)V^7. * >iyI7f;K:Mt <?> c 6 _ 

6 _,o 7U -Jl/*7,*>i : £/X7T^ 1 0-tFD + -> 

-9, 1 0-^tHo-9-t*t-l 0-*X777xt>M/ 

> - i o-^-^->K^<h*);7^x^y^;u^>^x^^;u(^ h + -> 

10 lvl7rJH:M^t5 C M 7J^ + yiJJl/^X/^*->C,. 4 7 

x«7U-JHTii^nt^Tt)i^ (5tt*t) iu>gityi7 
-j^x^>i : E;7^+;H7rJk zu-j^x^vsttyj 

U — ;UX7L 5-)Vt± E) ( C a , Mg, Zn, Ba, A 1 i£ 

LTtt, iPm§ 6 3 - 2 2 8 6 6 §fit 

20 ?g, tl¥l- 2 2 6 8 9 1 ^^i, ^PI¥4 - 2 3 4 8 9 3 fi^ 
$6, #H¥8 - 2 4 5 6 5 9 ^1>$B> 4tHH¥ 9 - 2 7 2 7 5 9-^^ 

(c,. 4 7;v + jh^£) x«7U-;uS ( c 6 _ l0 7 y — ;ug;& £) 

>|S7i-J^ 1 £i*O*X7^>|C 6 . l0 7 l J-Jk 9, 
h'D-9-t^^-l 0-*X777it>hl/> - 1 0-^-^-> 
h*. 1 0-C,-3fl7^*^XtJC 6 .2o7U-JH^ - 9, 10-y 
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k H □ - 9 -^-^rif- 1 0--fc7s7y7nLj->\-U>-l 0-^-^ 
5 7,^r)\,, 3 - 7 x. -;Ut}sX 7 -f —a yp tf ^ >®!X7, T )VU <HK 

5«^'j>Bexxf;^*tfe)n. tie^: (i) T?^$n 

10 S^jg^fi^WUT^T^il/i. 



O 

1 M 
R 1 0-P- 



O 

o-z 1 -o-p- 
I 



.3 



OR 4 (1) 

or 2 L 6r 3 J p 

tt — fffiCD^^^ttS^^To p « 1 J^Jt<D^ifc£55K-r). 

j£ (1) fc*3HT\ R'-R^iSn^TU-JHilTli, 7 

ty^^S^t'oc 6 . 20 7 u - S tf b n . 7U- ;u 

15 IWlIltlTtt, X5 L ^SfJ:t*®7;^^S^^tf 
eti-So -#iCD3f LTtt. 7U-1//I (0»J*_fc£, 

7xXU>, t 7 f 1/ >Sf,E <!: O C 6 . 20 7 U - U if) , t' 7 m 

-u>S, fX7i;-j«l (e^7x;-;i/A8S. t'^^x: 

20 i JeAJtws^c^^L. j?SL<lii~i o ooiiS:. «rK*fF£U< 
l ~ 3 o co^^c-e^ 5. 

±IB^ (1) T'i^nSS^IliLTtt, mZ-&. l/'/il^y/- 
Jl/*7s7x- ^[l/V^yy- (y7xx;l/*7s7x- h K 

U VJU -> J — 7 (y7^yJ^77i-b), \s V )V -> / — ;u t* 
25 X ( v? -> U ;U * 7 7 x. - h ) & <h* ] , /W h'o + y >*77i-h 
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> t*X (i^ UzSJV&T. ~J x— h), /W h'o + ;>e^ (v 5 ^ -> 'J 

;u*x^x - h) t*7x;-j^77i- vm. [t'^xy- 

;U t* X ( 37 x * X ~7 x — h ) , t'7iy-^t'7 ( ^ U is)V 

5 7i-h). t'^x / — ;p t*x -> u ? x- M E~\. 

k'X7iy-i^X7i-M [t77i/-Jl'-At7 ( x 

— h). t'X7i/-;i'-At:x -> u ;u*y> ? x- b ) ^t£] 



15 huI2 7 U — ;WSch LTH b«J IB ^^©7 U — JUS (C H0 7U- 

20 «i«7xy + y*7s77if>, ^fis^xy— (/who*; 
>. i/y;uf>y— 7 □ □ U y > ^ t* O # 'J t K □ ^ y 7 x ^ 
b'^xy-;u> k'X7i;-iH (k77x/-^A^t*)) 

7 if > . h'JJ^^y^777-t>. hU;i/t+->7i/ + y^7, 




(2) 
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Z> 7 if >U if) fcif). x ) >SlI7f^7S h* 2 0 0 2 - 2 2 

6 5 4 7^M. #§§ 2 0 0 1 - 3 5 4 6 8 4^^li, ^1200 
0 - 3 2 7 8 3 4^i, H|!§ 2 0 0 1 - 1 3 9 8 2 3 n<£U. 4# 
^2000-154277 ^^$g, 4#P^¥ 10-175985 -Sfi^ 
5 $8. #^¥ 8 - 5 9 8 8 8^^i. #P^BS63-23 53 -if 4>$g. 
4f BUBS 54-19719 ^temtZmoHt-SMte if) U if] 

7f^75 H^^tf ^>n^>o C©J;5^iJ>il7f ^75 h'tL 
10 T«> N- (yT'J-iW^y*^?^^) e^T^U^ 

l/>75>i [0iJx.fc£> N, N' -fx (y7xy + y^77'(' — 
;u) tf ^ ^ ^ > > n, n ' -fx (s? h;u-r;u3-^->^x:7^ n;u) 

f^^v>, N, N' - t*X (v 5 ^ -> U )V3r3r ->^X 7 — )V) f 
^^>>>, N, N' -fX (yXtih'J^?^?!^;^^^*^ 
15 f^^>>>7ii:] ; fXWif h7 + X [ (y7'J-^ 

t+y*77^w 7 ^ ; ] wm^mMit^vom immz. 1, 
3-xtti, 4-t*x [ (v 5 ^ x. y =^->*x 7 ^ 7$y] ^ 

> if > , 1, 3 - Xte 1 , 4 - t*X [ < h JU 3" ^ ~> * X X 
^;U) 7 5/ ] ^>-fcf>, 1. 3-Xtel, 4 - f X [ U 
20 ;i/^-^->^x 7 — ;u) 7$;] ^ > if > , 1, 3-Xtel, 4- 

^ > -f > > 1, 3 - Xte 1 , 4-t'X [ (y*7i/ + y^X7^ " 
)V) 75y/f JH ^>if>, 1, 3-Xfctl, 4 - t'X [ (i/h 
MJl't^y*^?^^) 7i/^f;H ^ > "k* > . 1, 3-X 
25 fit 1 , 4-t*X [ (v^ > 'J ->*X 7 ^ ^/U) 7$//^^] 

^>-fc?>, 1, 3-Xtel, 4- fx C (v 5 - N 'J * 3-)VZr 3L=.Jl> 
t*y*7 7^.-^) 75;/fJM ^>-f>taif] ;N- (SRtt 
7;^^y* + ->*77^W ii7Ml^>75>i [MX 
«. N , N ' - fx >v ? ^-^r^7^x 7 ^ f^ 
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75/] w&^mmit&imm i. 3-x« 

1. 4-fc:X C (^^^>^U>^^-^->^7>7^-;i/) 757] 

^ > -tr > , i, 3 - x & i , 4 - £ x c (^^-^>^u>-^^-^-> 

5 *xx-fxi;u) 7s;/?;H ^>if>^«Jf] ;N- (it7'J- 
u > * # x. ^ w — ju) s&7/u* u >7 5 >m n, 

N' - t: X (7xZ l/> - 1 , 2->^*:>*XX^x: t? ^ ^ 
>* > , 1, 3 - X 1 , 4 - fc: X [ (tfX:r-U>-2, 2' - v 5 
>-*X 7 W 75/^fJH ^75?>ftf] ; fc*X75S 

10 ^h^^PX [ (iS7U-l/>^t^y*7 7^JP) 75/] W 

m^mmit-syoM {0u*«r, i, 3-xtei, 4 -ex [ (7xr 

1/ > - 1 , 2 - yt+->*X7^-;i/) 75/] ^>-fe*>, 1, 3 
- X tt 1 , 4 - fc* X C (fcXje— U>-2, 2' - :/ 3- 4^ -> * X X 
^ 75//f;H ^ . 3, 9-fcX (N - fg& 

15 7 5 /) - 2, 4, 8, 1 0 -f h7^*t-3, 9 - tfc X X 7- 
xen [5. 5] - -7 >- 3 , 9-i^5f*->H^ 

N-Ii75 / y7^ + Jl/7 5 / m (^If^75 / »fc df) , 

S«75/l (fc^'J-X/S, tf^3'J/$, >>X^;Ufcf^U -X/ 
S, ^JUt* U / Sfc£) . 7U-JV75/I (7i-;V75/Sft 

20 t*) . 7;^^7'J-;P75/I (/^/UX oc ~ ;U7 5 / ®& £) 

^t*-e*5 7tro§^'J>ix7;f^7 5 K] tegafl-s&ti*. z. 

miS^^J SPy 'J —X (0iJ*.fc£. SP-60L SP- 6 7 0, S 
P- 7 0 3, SP- 7 2 0ft£) J [G9S{t/5£X!i («) K] tl 
25 TAfftS. 
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(b 3) ^.m^mmmt^m 

hU7 7-;k f7y7v>. e^>»>, e'J$y>, e'J^y>. 
10 KU7-y>> y'J>^i:©llS©iiIgf ^lOifiglHf tUTt 

5 Xtt 6 S^FfiS?da*'& J firSlt**» * L, < . »C h'J7y-^R^ 

15 FU7 i ;-JH^fttlTtt, 1, 2, 3-hU7 l /-JH (1 
H-l. 2, 3 - h U 7 V-)Vm ; 2 H- 1 , 2, 3-h'J7 ( /- 
;HS 1. 2, 4 - h U 7 V— JWtg (tfTj-V— )\st£ £<D 1 H 

-1, 2, 4-h'J7V-JHi; y*7ty>^i*C4H- 1, 2, 
4-hU7y-;W<£i') HaStfijTKT^-S. 7S/lttMJ7 i ; 

20 -jum^mm-r^mm^m^ miz. mmm^) tiiLtfeD, 

h U 7 i?>fc&m£. LTIt 1, 3, 5-hU7y>i 
>, ^ 5 > (2 - /?;M7S>fti:©7;i/ + ;M7 5 >, 

25 ^7*7 - JU* 7 5 >t££). * ^ ^ >m^m pCixA. ;* □ > 

* 5 S >05^«S-&WJ!i (^75>-*^A7JUf t KWHS, 
7 oc y — ;* ^ 5 A>7v'7t5>-^75>ii. tt 

# ; -> 7 * - ;U86 . 1 , Vy7?-;VS[^i*<7)t HD + y;H^tl, 
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3 . 5 - h 'J 7 V > ; 7 > * U > . 7>/'J K^t'WyJ^-^i 
7SH^i; ^7t5>. y^;U^7^-S>. 7thy7t5>, ^ 
>y^7t5>, -ti-^^y^T^-5>, CTU-^7tS>fti*0 
^7t5>Xtt^WSI^^t']. 75y*t=ll, 2, 3 - h 'J 7 
5 >>>^ (5-^, 4, 5 4, 5. 6 -$Lt£E<DT 5 7 

Hbfcl, 2, 3-hU7y>, 4-7$;-<>7-l, 2, 3 
- h'J7y>^£), 7S; S^^fT 1 . 2 , 4 - h U 7 >IS ( 3 - 
5 3, 5-fifti'i;75/S*«giLfcl, 2, 4 - h 

#>K>. 7 5 y 0»J*.tf, l~4flISfiE, $?3;L<tel~3 

$ £ C:*?* U < fct 2 ~ 3 {@^^-e«.^»o HulHtHP 
*->JH^thU7^>H fflCh'J7^>« =• y S^W 

hU7y>i. tBJAfcj:, y^5>. y 7 5 >m&*fots.E) 
15 JiicLTfcckH. 

m* #1:75/1^1, 3, 5-hU7y>i (^7^>, y^ 

s «r if, y ^ a , yi^io i^sns. 

1 ^<D7S y * <fc IS* Bfc <fc Tift £Jgfifc-T * M1&(DT 

ts«^» j ?»ic7 5 y «"&#s*$^{fc^«5) a* i -^cd# u m 
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5 ffi'&lKtt : Ul^*-? V zifiktt, fife *»2 

io tfjfatf u u >sctt, ties: (3) •vmt£tiz>i&<£ u >&sia^ 



HufH^;{C*5 l^T. qte. 5tf »J U >^<^$iS'&iS$r^ U . 2 ^ _k 09 ^ 

15 3~ 2 0 0 ©It, 1ti:3~l 0 OOitT^S. 

HfilE^U U >Bfcfctt. #U U >3S (HP 0 3 ) „ (it*, 
n fcfc, 2 £*Jb0>SE#«r^-r), ^ U >». 'J (E&fcz: U >) 

& z % ^ s n § o 

20 *>—«£> SB <fc ** 7 5 >*>gl*ft:£:<Dtea>7' 5 / S<£ #J <h 

5. <JfoD#*g-£ U ; fc? o >J ym* S <h*ooitf 'J U >^ 

25 ^;EfS^.*^5> (5^*v5>. fifj^^THJU 




(3) 
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frVm*: / TSmh 'J *5 5 h * ^K4ttK * 

ffj|S(D^mm^ 5 5 >^('^^-T £ * 5 A*, ;*UAi&. 

10 liSltOgCtTfc, S»i'&*rSR#Hfc'&4& (1#l:75yi&t 

, J7f>ft*ftO*U U >B?Jft [ tf o 'J >S!t<. 7 5 >i& (t!n'J> 
15 i|tl^$t5£U>l!tI. E U >itfd: if U iJ >g?^ 7 5 > 

20 3-100O#'J'J>8) t<75Jft*«JfF* UU. 

^ y y >B6ifiK:tt, tj? u y ^ 5 > • * 7 a • ^ uaii. > 
^y>6£*^s>- j* ^ a • ^ u Aig&te if fe^-^ns. 

25 ^ ^ 5 >. ^^s^ftfta <h, y >m^- 

<?5# U 86 t# 'J 'J >B62fc^/Xttlf DBtBttoS'&te, # 'J 'J >§§ 
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^ s > • * ^ a • ^i/Ait^^iffc^^n-s. mm iz. 

tiClttiOSTfeJ;^. 6 ©«EJ*ISC^ fc^A/T "b «fc U 

K% (SEJftfe^tr) (Dg¥i!ffltt. <t#Hf§¥ 10-306081 ^^$B> 
0 - 3 0 6 0 8 2 ^f^fgte f*#IBTt5. 

w. mx\x. mm/'&% c^nt) = i/ 2o~2o/i, >fji 

15 <ttl/l 0-1 0/1 (0(1^. 1/5 — 10/1). W\Z 1/2 

- 8 / iiiTf»5. i^fitft^^tsTs ;it#u 

o/i — i/2*i^, jff* l < tt 5 / i — i / i mm. ni:4/i 

— 1/1 mmx$> <2>o 
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^>^l'J7'J b — JmxfcXy^—h • > 7 S > £ ) ; c,_ 6 
7;l/*JHa*^*>»®^ 9 5 C |. 6 Jgteiyt-;i/CD^y 

Xliy^7*>iX7f^O/75>l (1 - t h'D^yif Uf 
5 > - 1 , 1 - ^*^*>^ • y^75>. l-kHn^yif'Jf 
> - 1 , 1 - tfc >^ • -7 1 - h ^ ^ ^ 5 f);- h'Jo h'J7 

(*^;U*^*>&0 • V 9 .* 5 5 ([-h'JnhUX 
1/ >)] h U >®? - f h?^75 , -h'Joh'JXt^ 

10 hU7*7*>S - * ^ >m.) ; C 6-io ^ 'J — 

@£ • V 5 > (7lZJ|/*X*>l^75>, yjc-;U7jsXyjN> 

& • v 1 * 9 5. >£t <HK fcX 7 4 —zi jj )l<i$>m. - * <y 5 ( 3 - 
(^^XL^TftX^nn) yae*>|- )(7i>. 3 - C7 jc n 

15 ^ - -ft )k>t$ >m - * 5 s >m tzE&mw <bnz>. s?c. 

(iii) mm^mmvut&wt&mxji* >wt£o>m.. *^^>m 

20 Aft. C X . XQ T )V^r)V^)V-^ >M (0!lx.fcf, * ? > XJU^>m. X 

immmcDmmm'&i 

25 *5£W(Dmmftm. l'J7iXl/>t+yKIi)ER^iJ7i 

* ^ JU«££*^WSRttfl:^*!^ to 1** £ <i K <fc 9 , ^ — 

^HfllBflD!|*tt*fiTStSCta< S6^7*'J-K7^ 
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^—xmmizttTzmmmom&i*, ^— xmmi o o a m s& ^ 

LT. MiBM 1 0 - 3 0 0 Sfigp, U < 2 0-2 5 0 SfigB. 

$^(3»*u<«3 o~2 o o mmmmm-r: & z> * 

— I/>X/l/7^f K^miii (Bl) CO f 'J . U>lX7fi^ (B 
2) 1 OOligKII^LT, 5 — 5 0 0 fifigR* Jff * L < « . 10 

— 4 5 OSagP (#1*. 3 0-4 5 Offi»gBK £ 6 U < 
1 5-4 0 OligK 5 0 — 4 0 0ffifiSB) *MjgT? 

10 !g fit (B3) COfiJ-&«. 'J>HlXf^ (B2) 
1 0 OligBtWLT, tf . 0-10 0 OifS. 0-700 

s-agB, $ e>tc»* u < tto — 5 o o a*gssaE"c**. 
isam-fcrnm <c>] 

^F77^A'- (#1 A it. 5 ;U H # 5 X 7 t -f A* — U E ) . K * 
25 Jk>9A, ^r-f^TJUS^A, ;£> 3" 'J > . ^;U^. ^ U — . £r ^ 

fcffitt. £<75&JggHt$f ; m&X)l>i/0 A, bSI&t^* 

->^7 A ft: Rift ; Bfttfc* JU->? A. fiJEBfeA *JVAU£<D 
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10~1 00000^m. »SL/<iJ2 0~ 8 0 0 0tfm, ^ ^> Id 
»$L<tt3 0 - 5 0 0 0 atnggTS^.. £ /!: . iBSIt^tt. 011 A 
5 tf , l~50wm, SL<tt2~4 0 jum, £ b £ L < « 3 

~ 3 o u mmmx*&z>o 

^tK5fc«£'J{C:fc^T, Sfg(i2 0«mW, J* £ rt* 0 . 1 — 1 
O/imlg, »SL<ttS ; FI2 5~ 5 0 0 /im 1 /P $ rt* 0 . 3~ 
5 m mm&.-?$> 2> 0 
10 t&*i!f*as«{SiJK*$tr»-C. ife^gte. fiajAfcf, 1 0 0 amJilT <0U 
*.fc£, 0. 1-8 O/zmiS), jf$b<IJO. 2~7 Oym, $5 

S; l < kt o . 3 ~ 6 o ti mmmx$> Z>o 

15 £>„ 

x^^S^ i: CD C ,_ 4 7^*;H) ^'l^LT^Tfccfc 
^lx^^->t)lii:(i. c ,_ 2 TJ^JHA^iiLT^xfci^y 
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zcD-mmfeitttm. mmm. mmm±muzzm.^-^tD^xm^x 

5 t>J:^o 

7 # =7 V ?mx.#*r~>®ll%<D$k¥-i%fr^&fc> 0!!*.k£. 2 0 0 - 
5 0, 0 0 01S, jfff L<B3 0 0~1 0, OOOgl, $ £, IC 
!ifJl<{j;4 0 0~ 6, 000 §g (0!j*.k£> 4 0 0 -5, 0 0 0 

&mtzm:mmwm3LteWJ&mxmmuxffimmf&w\zmi)Q^x^£ 
<. mmm.i&VQ<Dffignzft-o x. um^iz^mmmmxit^^m^ 

glum, mm^mm 1 o o mm^^znvx. mmmmmy* 

15 tei&J&mO. 0 1-3 OttSK. If SL<ttO. 0 5~2 OIISE, 

2 £ l < «o . i - 5 mmffimmx~&z>o 
mm^mM(Dmm^m\t. &mw 6 3-248743 ^ 

1^2 - 4 8 4 4 0^^1, l- 7 9 7 9-3 ^i. 

2001-172055 ^^B^t'-C^HSTf^^o 
20 ^M$a§£nfctetg|3fc^3iJ (C) (Di"J-&«, ^uxx^;u^^ijg 
(A) 10 0 fifigBtC** It, 1 — 2 0 0 mm%\l. JfiKB3- 
1 8 0 1ISI5, 5 5l:^Sb<IJ5~l 5 OlIgfggTfeS. 

25 u>;^jn§ (d), m<Dmmmm (mzmmm) (ek shl 

m±m (f), ^^^j (g). h*u^tf>^*^±^j (h) t££&<£/v 
x n x t> <fc ^ o ^jd^ij<d^^(d^ws«, # u jL^^jis&mm 1 0 

OliSKtMLT. 0. 01 — 5 011SI5. jffSKIJ, 0. 1 - 

4oiia. £ e> tea? £ u < o . 5 - 3 5 mm%v>mm.x&z>. 
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<d) x^u>%®m 
7,7- u >&mm t. nit wxte* ^^u>mmmw (Mtux* 

JfSLt^f l/>fiitlTtt, I'JXf l/> [GPPS, S 

ps (>->^^-^^^u/^^'j^^u>)], x^i^>-*^^u;u 

15 l/>- y^Uil/iy^yy^*!^*. X5 1 l/>-*7j(T 

K X5 L U>-7^'Ja-hU;^l^* (ASi 

AM), ^fl/>-7i"Jo-hy;p- ^ ) 7 2 »J ;H6 ^ U >- s*^ 

tt^U75 l i/> (h i p s). #ux? L/>ii^77 yy.\%-?u~j o 

AC7v?U>St;7^ ^-(-^^^7 7 hia Lit A A SttNIB. 

d l a c s mjjg, -mm.\±=-)vpkm^w\z7,3-u >slzs 

^ U ^ ^ ^ X > K X ^ U > <b * ^ ^ U JUM ;< £ ^ 7 h 2 ^ U 
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>yp-^ni^. x^u>--r v^i/>-7? u> (s i s) 
ebs) yuyp&m^ifc, 7kmmi}u*? L u>-'i v yu>-x? 

U> (SEPS) yo7i?*l^. I# + yEltSBS, 
10 ->^'I4S I S)te C^Ufctf &n*. 

X10 3 ~200X1 0 4 , !f$l<«ixi 0 4 ~ 1 50X10 4 , £ 
&fC»*U< 1X10 4 ~ 100X1 0 4 fI^(Dieffl^6iiS^-e# 

ftg&tCttLT, 0~3 0fi»g|L !f$KttO-2 0Ml» 1 
0—1 5tlligOll*eiWtt5. 
(E) 

20 mmmmt lt«, aiaw:. gfjiBttstj&ibfti (e ik 

(El) mii§^iliMI*^J 
■r*ttrJIB<i),#y 7'J I/- h»»J!i(ii).5SrS»EX3j? + ->«J!g(iii). 
(i) t FD^yJHRtf7$ yiC^^f^ — ^S^rfS 
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(i-2)7- U >7)l^\^ Kiffi, (i-3)T^;U^JU«fflg/«i:<i:*^J^-C ! 

(i-D y ^ ?mm 

s ? v ? mm t ? > y a? y - ji / # 5 v ? mmi'E 
#5 ^^miii^cJfo ®«a^ rxs7-f h u^>p r - 5 3 

10 6 4 7 J, rx57^ M/y>PR-NMD - 1 OOxU-Xj, ("X 
S^-T hl/i^>PR-NMD- 2 0 0 5> U — Xj <t L^Xft^^oL U 
X <**) £ A^Tr#£)> A-f t;PV/^7 7^t)!g [t;i/V//l 

^jt^ie;ji, i~2o (ni:i~i5) mm.-c$>z>/\^ 

v y v zmmtz if. r^s^-r hi/y>H 

15 P N •> 'J — X J <h LTftSxa l/X (ttO ■=> A^Tf**], ^l/V 

-^y#7 y ?®m> 75 / hU7 > ? >^^^ x. y — )i>; # ^ y ^ 
****** ^ns. Htjtay #5 y zmmiz, —i®\z, y^y- 

JUmh. 7^rtKi (*^A7^rtF. 7tb7^TtF?5:i* 
(©flglte^T^^t K ; 7iZjl/7th TJl/^ t Kte «!: <E> 38r # fle 7" ^ 
20 rt K ; h'Jt*1)->, /^^^ATJl'T t hVj; i* © * ;l/ A 7 r 
t H if) <hcDS^{c=fc 0t#6tl^)o 7i/-JmtLT 

7 X y — )V. p-Xlim-7 3, 5-^yk/-Jk 

7;^j|/7i;-^ (t-7?ii'7iy-iW t7?^7xy-;i, 
E <d c ,_ 20 7 )\,3r)V7 x. y — )Vfz E) . 7 U — X y — ;u (7 a: 
25 - ;U7 x y — ^ >^;i/ 7 x y — ;u, ^5^7x7-ji/^<!:) & 

mt<Dm& <^;nt) mm/'&m= 2x1-1/1 mm-e&Zo 
HtrfBT 5 y h u 7 ^>^£fey ^ »ngn. MfS7 x y -jus 
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m. -fV>77-;Vi. y^5>. ?7±S.>* T-th?7J-^>. 

00 — 5X10 \ !fSL<li3 0 0~lxi0 4 , 3 6 L < 

(J3 0 0 ~ 8 0 0 0 3 0 0 - 5 0 0 0) fl^TTS) 

10 (i-2)7-U>7;i'ftHi)l 

15 if*^ffl-r#-g>o mrz. mmr- u y-u>. o-b;u 

^S>. y7?-J^. -f V ->7)? — y 7 5 >X« J £-CD 

20 ; ^7t 5 >, 7-feh^T^5>, ^>V^T-T^>tiE<D 

i^7t5 t^fcttMifc <t* ^ * ft -5 . 

2/i~i/i sst?* 
(1-3) t )\s*)vmm 

(D7 ^ )V3r * "7 )\<* )im v - * ^ x ) U > - a , a' -i/Jr — 
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JUti. E <DT ^ )V*r)Vis3r — AM ; P - * "> U > - « . a' ~ S> ^ 

5 <=>n-3 i7 x y ^)v*)\>mm. jfrUmUT 7ji/+;nt7- u 

£(D C ,- 20 7^*;i/7r 'J >), RtfN - T)V*c)V7 — U > 
(0!J*_&;£. N , N - is * U if <£>N - C ,_ 4 7;P + ;i/7i: 

U >)] <h<DSJfct3«±: i3#^57^U >7 ^;i^;UlttJi§te<i:7^ffl 
10 T"t5. l©77^ + ;H^it IT, #13 2 0 0 0 - 3 5 1 

8 2 2 ^^fgBBmOT^JU^;W^flM*^fflT#^>. t ^ )v^-)vmm 

wr, mm/'&m= i / i ~ i / 3 (^nt) *§^, ^su«i/ 
is i~i/2. 5 (^E;uit) mm-vfoz>* 

;u:7xy — )V. -/kFD + yxf t* hju ? h — ;p E <d t 
20 h s -a w 7? iif-ji'ty -7 — <h'7M^tf 6 n & . cine 

<d 3$ m m k* — ; v ^ s - \t m & -v x « — n Jt m ^ x ^ ^ -c 

fdKD^S'&^^E/^ — tLtii #|7U£. (^^) 7i"j;n ; ey 

25 u ;i/^^?;u^if <d 7^ujmc,., 8 7;v*^x 

TvT^U) U ;UT 5 h* ; ( * ^ ) 7i"JO-hU <fc*], 

7?l/>I : t;7- (0iJ;U£, X^U>, fc: — ;u MHO, a - t< 
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K^i*). yX>^^y V- «yyi/>. 1, 3 -7* i?JL>tj:iz). 

t'-jHtyT- mm \Z — )Vts.£ o> f — ;H7fJl/i : 

9 0 — 1 0 0 /0 (Ii%),»SKtt3 0/7 0—1 0 0 / 0 (S 
i%)> $bC!ff*L<}J 5 0/ 5 0 ~100/0 (fifi%) SST 

15 300 — 50X10 4 , JfSKtt4OO~30xiO 4 , £ <£> 
*l< 500-5X1 0 4 8&0>«B1Bj&> 
(ii)#'J7U I/- h^*ftJi§ 

7i/~ ;HM (t'X7i;-Jl'A, k'7x7x7-;l/AD, tiX^oi 
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k** (7iJ-J^^>S) £S fcix (#;u**->:7 jix 

ju) ^^>, ( # ;u # ~> 7 x^>, t*x (#;u#^ 

10 — ;P 1, 1. 2, (fc K 0^->T7 i 

#U7Ul/-h^«0*Stt« 7^3-;^ [C,_, 0 T 
15 7x/- (7i/-;i/. C !_ 4 7 )V*r)V- 7 x. J — )Vt£ E ) , c 

1 . 20 7;i/*ji/ : Ey7;^-jng (^^y— ;u> x^y— ;ute<*f), c 
,. 20 7 7;^Jv ; &/7^3-Ji'i >f/;UT;ni -;u/<c if) 

l*5t^LfcC,. I0 lK^^y*^*>l (7 a^x^ glutei* ) 
75 F> U # — h & if) <h O 4? U t - 7 □ -f tttj£ U X 

jHUJUlz-h^ifiCft^WItt. 3 0 0 - 3 0 

x i o 4 ss, $fsu<« 500~i oxi o 4 *im. $bl:ff$L 
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< 5 0 0 — 5X1 0 4 m&X*&2>. 
(i i i)^fftX^+vlSJii 

ex ^ y — ;usxsi? + s/«#jgsr«j«-r * t*x 7 y m 

IE t*X (th'D + y7U-W Si»c|B| CTS 5. !fSUne77i 
y — ;USJx# + ->«f|gi: LTtt, t*X (hHn + yT'J-W C ,. 
6 7 ju # > . ti:f^7xy- a , t'x^^y — ;uad. t*x^ 
10 xy — j\, f E <d & v is i? jVjl — ^ ji&mirf <btiz>o ex? 
jc y -jum^tf^zsffimiziz* 7 i y — ;u 

ffi75 > (7-U >. h;u-r^>fc£), fia^fly7$ > 
15 (y7$y^>t'y, ^y'J U/y75>ftt')> i£ 9! 5£ 3? § 7 5 

75>(y75/y7x-JM3'>/i£) 1 # 91 5£ ^ # i£ t£ 7 5 >& 
XT^^^ttfflBOSfcip'J^^^Stt. 0)J*_te\ 200 — 50, 000 

20 mm. »$l<«3oo~io, oooii, £ <?> £ u < 4 

0 0 — 6, 0 0 0 (fllAtf, 4 0 0 — 5, 0 0 0 Sft) T? * -5 . 

7^y Jrzsmmto&Ly-mft^mte. mx-a* 500-50, 

0 0 OgH, »JK(J 1, 000-40, 0 0 011. 2<£>lC$f? 
2; L < 3 , 000 — 35, OOOtlTJS. 
25 ■ x#*->1»|gtt. 7'$>*«!ft3H X7-U>y75 > & 

i'©i«jl7 5>, ^^7iZ|/>-77S>, +y'Jl/>y75> 
i'WOT7S >&<*:>, #«J 75 y 7-5 F*«fc»h I&43«fctfl6 

c n <=> (7) m m ^ # « m & t x « — m u* Jt *§. * ^> t « m x- * a . 
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( i v) # U tt — # * — h % mm 
■=>tl-5M-&'(*:^^^n^. fc K O 3r v"fb -§? $3 13 > flf SB fl? -f IS -& 

t*7, -y x. j — iUTd mis y # 7 y zmmnm-vw^ 

10 b'XtkFD + y/'J-lH C 4 _, 0 *>7 0 7^* >, 4, 4 ' 

-ykFD + yy7i^JH-f^; 4, 4' -yt HD^y-^7 
i-;|/X;l/*> ; 4 , 4 ' -yth'0 + yy*7x-^7;i/7^ h* ; 
4, 4' -yk FD^yy*7xz;^ h-y^i") ^ttn5, 

15 fi*g|HC:*t LT, 1-3 OltgH, ft * b < tt 3 ~ 2 5 $ 

w m « m m m m « > # 34 t x « - a ± m * ■& t & # -r* # . 
(e 2 ) mm&mmmm 

mmmm%*nt]m (Jttemmm) (E2) tuxs, itto^it 

20 (i), &JS&<fc^ (i i) > &JR*B&fls4*<m), &MJSSHt;#J (i v) , #U 

&m (B3) <0&*»*a©3i"re!i^<o u >&. «ft^> 
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U O Afcch*) ; 7)Vti <J ±M&m A, *>)VisV2±, n u 

A 75: if) ; m&&m (7* >y ^7 A!S 3 Al^l ; >^<£ 

t'ffll4A]|^I ; A*ty-5A^i:©^5 Al^I ; □ A , 

5 y^>. ? ^ v 7,7-->t±E<D'm 6 Am&m ; v >^>^t*©i 7 a 

i£^Jl ; =m;n-, ^>^^;u, n*yW Ate 8 ; 

X, ttfc£), I56i^i <.T>^=E>, t* 7. V X U E ) teiiT^ 

(i-l)U>^<73&Jli& 
sun, tc#SS£r U >g£a*$?£ u 

^ 2 B ~ 3 B m&m. niZ. T U ±^^)S^iff * L t,>. 

20 t^TfcJ;^. 

iJ>t®^IIStH(t #J*.fcf> tTD'J>^^ (Ca 2 P 2 0 7 
te£K #U U (C a 3 (P3O9) 2 &<if), *S7KD >^*t 

i (Ca z (P 4 0 )2 ). C a 5 ( P 3 0,o) 2 * £) ©flfi. C a 5 (P0 4 ) 
3 (OH), Ca 5 (P0 4 ) 3 (F, C I) & <h*cD$?8-£- U >^&£<£J1 

25 UTfcck^T^ ij >^7K^^?rfflV^©7iWS UU. 

77*^->^A ( U >^7K^-7 S"? A, U — tK^-v >"^7 A 
h U >mi^mts JU^O A ( U >^~7Kf!t# JU~>^ A. H 
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U >&7km^ >tf > CJ >^7K^v>* , XllI)75:i:). 'J >^tK^ 
i (F e (H 2 P 0 4 ) 3 ^<i:) 'J >^7K5Hi& ; U >m 

zk*ffi*e. u >m6tk** k s ^ a& zoimmmm 2 b u > 

5 >1?7K^^ ; U >8**XXftt , CSII8«4 BMIOU 

U >»zK*1ttfc:£T?&*. cm •=> <D r> > 
K&lTktf) 'J >^7K^^M*g,#{CT;W^7 'J ±1^IU >K***ft( U 
— 7km^#*- zsO A, 'J ;U->^ A, ^nU>B6^j 

;U->^A (CaHP0 4 ) UE) 
10 (i-2) *^^?CD^m^ 

20 ^A^i'©ss8g^2Bi^i©#i^*^n^ (w^^^^^ae 
m.) (m-fcom.^^ tf*i/*y a. ea*^^^ 

25 fti&omm. (m.ma.^^mm.m\ isi4*^bsa £ a & <£ <d ;u 
amis 2 BSi&jRa>$tta£«i**Bfc4ftte <if) e>n*. 

7km-?>J3>ts. e) fcE>bmmx'g z>o #tc, z;u^'j±^^p. 
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7JO lis^mts A^<h 

5 (ii)^JHS?fb#l 

^Igftftibttt, 0!l*.fc£. ^fk^E U 7"r>. m<k? >?X7- 

(ii i)^Jg7K®Ub^ 

15 <iv)&«filEffc;4& 
(v) # U > 

g'J >ibTli, S§#, £^b£LS£;&S Lfc lb CD (&fe1tm U >) 
25 -t£T»E«3nfc#U £ UVi. 

j&isffcttauBi: its. y / — )imm. * ? ^ >&mm. mm 
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&Mb^^->^A, SHbffi$&> ^Hfc5P*>. ®Hfc^;u:n n-j? a, ^ 
SHt;* Xte £>&^tf £ti£>. 

**mM* J; 0 , :£JS (I*. ~ry IPO, 

§s, n ^r;u& if (Dm.) (omm-em u >£4as u , *u>o* 

# U IC*£S£®£t^j££ i*te^X# U > Sr t» » ^ <b T 

iosit *sa*^fc> -a- t«»» -ratals* it an 

20 *58§«<0«lliaL^«!S:«ii-r«>IK, *3 cb j& J£ «E> & M it 

^*l<bCD$:feikm U >«li(i.#il¥ 5 - 2 2 9 8 0 6 -Sf <&$g, 
1#P^¥ 3-259956 ^IB, 1t^¥ 2 - 2 0 9 9 9 1 
4#P^^pi-l 50309 ^4*$B, 4#HSB36 2-2 1 7 0 4f^«, 
25 ftffli® 52-12 5 489 #4*^6, EP296501A1 ^t'AWl* 
EP249723A2 ^§-^$gfc <*: & # 83 1? # -5 . 

'J >OSfS<!: l/T tt, m 0 . 01-1 OOura, $? 

S t < 0 . i~7 0Mm, $8{C(if^L<}S0. 1 ~ 5 0 u m*§ 
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7L\Z y ^UxXfJU^Jil 0 OlISfcMLT, 0. 5-301 
5 fkU. £f * b < « 2 ~ 2 0 $ 6 L < « 3 ~ 1 5 fifi 

46, |2©i^Jj (E3), 0ij*.fc£\ ft^Wili (E3a), fiSt^ 
WH^^'J(E3b), S-^Wlt^^J(E3c). 7 ;Un -JWKJKttESd (E3d 

10 ), »3Bttjm» <E3e)& UTfc J: 
<E3a)S#-&W*lMKa>J 

#SftttRJMfc suit, 7;^^s&t*^)i«imb 

15 rcN -mmmm. *i«©sii^^ [iio^t«: (t^i/^ h, 

7— ij (7zU > , o-h;U-T^>, N-^>yJl/7-U >, 

So 

25 gttfcmiiHfc'&^te, '>6<tt)n0Iia;7h-NHCON 
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SHH. X^l/>^^. ^oh-'Jf>il (CDU) mo)Ci. l0 T 

5 ;i/^Fi/>^m (»JL<(iC|. 6 7;i' + i'>Ii) ftCL T)Vr~ 
<*£) , — u [c 2 -io — >mm (& £ u < « c 2 _ 6 

10 -yjim, 5, 5 - v^x^^/n^u \£y)vm.. ssvyjum* vt)V)\,wl* 

15 1, 1, -*^l^>t:X(5, 5 - *3-)V\iy> h -f >), 

So 

- ;* ^;u^m^ ifcD c !_ 4 7;v*;i/RK), 7'v< hii. T-t^i/ 
20 >fi a-t*->ifl)> ?i 5^'f Hi, l. 

p - ^ > & £ <Z) r> 7 , y*Jl/^>l©y')l/'f H (To=^F 
25 Ii0i;-J^^Mll7 htHWt^ 

^-x-y hilTWtSl^y^l/^ K (2^(^^^^.x>y h^ft 
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^^^M^«i^4R$n^:^^:< <t =b— mil (D&m&mtf bn^**, 

'ffc-S-^cD 5 % . #fC, ;*^5>. ^75>i^ft (*U-A, ^ A , 
*P>ft<*:K ^7^5 * L^. 

WL&mf&T Hit T^AU^l ^" h U 

15 -=?£^->^A, A'UOAf ), S^^M <0y*.to£, i£> Ssl , n/\*;Uh, 

3 — 2/1, $bt:»SL<ttl/2~l/liSTfe5. 

>*><ffc'&«»a*'Sr3cn5. *l«c^7^y>lb^'tltbTtt, ->7; 
#7-iS> (yy7>y7S K), ^U3<>75>, ^7/U>, * 

i/7?>x«-enbO!gi*^t"^$tfbn5. pttft^T-v 5 wk 

25 zi -> T 5 > > yl/75 1 z>. J^U3y7$y>fti'), 
^- > ft <h* ) , ^ a — ;U ^ 7 — zs > . 5'j|/hDZj|/^7^y>, * V 
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(E3c> tr-f m^mmmm 

(#'J) t;l/^/->D*1t>(!:LTH. 7 > □ ^ Dr > (0»J- 

10 a: -;U^^^->n^1t->7^<!f), V 7 'J — ~> □ It > , tyti^ 

^tf> [jK^~>'J=l-> (**) CO^p h d^ TXC99-B5664J 

15 . mm<t^jimm)<Dmsh^ rx-40-9243.1, rx-4o- 

9 2 4 4J, rx- 4 0 - 9 8 0 5jJI?10-l 3 9 9 6 4 
;^*->JH, 7$;S. x-r^S)S Wr*>35tt ( 

20 tffltf 5. 

(E3d) t — )v^mmm 
25 cine»<D^ 2 (DUfi^^J (E3) a. -iTrxti-iw±a*^t3 

SSI 2 c£>3$fc*gij (E3) O^WSte, *'Jl7fJ^Sll 
1 0 0 fiftg|W~*t IT, 0 — 5 0 fiSSB (M 0. 0 1 — 50 

SSHB) $?$U<teO. 0 5-3 OliSBit, <HHc 0 . 1 
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~2 o mm&mm<D%&wfr e>mtR.-c&z>. 

■? z>frst>izmfcffiikm (f) xte^^J (O £-aA/-ev>-r ^„ 

5 - K 7 x J — frmUZ). U 7 5 >^ ( t>^— K75 >^fc 

(fi) -7 1 j -)i>mmitffiikm (y x. j -jv^&fem) 

io 7 x y -)V&mitffi)km\zte. t H 7x y (t>^ 

- K^xy-jum^bifcikaJK 0>J;tfc£. i. 6 -^\=^-y->>?5r-;u 

- If X [ 3 - ( 3 , 5 - v 5 - t - 7~^)V- 4 - t H n^->:7 x — ;U) 
7Dt^*-h]&foc 2 . l0 7;i/* >> J ^--;u- fX[3-(3, 

5 - - # C 3 _ 6 7 ;U ;P - 4 - t FD + y7iUl')/Dlft^ 
15 - M ; MXiX, h UX^U>^U n-JU- tfX [3 - ( 3 - t - 7" 

5^;p- 5 -y^;u- 4 - t h*n + ->7iz ju) 7°u\d3r* — m & 

£©->*X«h 'J t*>'C2-4 7;l/+l/>vt-^ - t'7. [ 3 - ( 3 , 
5 - y-»fSC 3 . 6 7Jl^;U- 4 - t FD + ->7i-JH7d tf*-* 

- h ] ; M X it. ^Ut'J>hUX [3 - (3, 5 - i? - t - 7^7U 
20 - 4 - t K O v- 7 x X )V) 7 P tT — h ] & £ C 3 _ 8 7 71^ 1/ 

>hUt-^-k*7 [3 - (3, 5-> ? -^lKC 3 _ 6 TJU^;l'-4- 
t H a^->^ x— 7a MOr*— h] ; WAtf, ^>^x »J 7 U h 

- ;U^K^^7s [3- (3, 5 - V- t -7^;U- 4 - t F □ ^ -> 

25 h^*7[3-(3,5- y-^8C,.| 7JU*7U- 4 - t h'0 + -> 

7 x - ;u) 7*otft^-h] b^. 

(F2) »J >3S3?j£3!i:SU;i:SHfcl»lt#J 
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2 - * ^ i/ > t*7 (4, e-y-t-^f;^!^) :t7^;u* 

7 7 7 < h . 4. 4' -^'Jf>t'X ( 3 - * ^ JU - 6 - t - 7 

5 C H 7Jl' + Jl'7i^^)*X77^ h {m?L&* t*XXIih'J7(2 

- t -7fJl/7irjl/) 7i^J^777^ h> hUT, (2, 4- 
y- t -y^;!/?!-^) *X77-f HU7> (2-t-7*^JU 

- 4 - * fjl/7 x. XJU) *7 7 7<K (2. 4 - S> - t - 
75^711^) *X77^ h h U 7 ( 2 - ~> 7 □ ->;U 

10 7 X.XJI/) *7 7 7-f K t'7. (C,. 9 7i^^7U-^) -^>^X 
U X U h— JU>>*7 77-fh [GHAtf. t*7 ( 2 , 4 - S*- t - 7" 
?;i/7i-^) 1>^XiJ7'J h-;i/y*7>77-f K t*7 (2, 
4 ->>- t --y"^)V- 4 - ^^^7x-Jl/) ^>^I | ;7U h— )V 
-7*7 7 7-fh, ti*7 (2, 6-y- t -y?Jl/-4-/5 1 ^7x 

15 — ;U) ^>^X'J7>'J h-;ky*777-f h« X (7x^7x~ 
)V) 1 X 'J 7 U K-;i'i?*X77'f h £: ], hU7i-;i'*7 
7 x:— I- ^3c5£$iJ <09*.tf. 4-7x/*y-9-a- (4-fcF 
□ + y7xrjl/) - v - {7 * — )V3r *r is - 3, 5, 8, 1 O-f h 
7 * If - 4 , 9-y*7777ta [5, 5] 7>^#>. h'J 

20 X ( 2 , 4 - V- t - 7f^7ii;i') *7>7x- h & if ) , -7^7 
7 hJS^jeai («»JA«. rh7 + 7> ( 2 , 4 - t - 7*3=- 

jU) -4, 4' - t*7xXk>^*7s7*t< h^Ci") 81 

Jl/7i ^JH C^IC, t-75 1 ^7xxM) StUT^S. 

25 (f 3) 75 >mmt&j±m 

tt5=- h 7 C ,. 3 7^^;Hf ^ U -7>Xte^-CDfJ§*g#:(4 - & \Z * 

^>»/<;U^^->, 7x/+y!5:t**51il/T^T ! b < fc^2 > 
2,6, 6-fh7/?^e^Uy>fei:), t*7 ( h U . 
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l$^>? C,_ 3 TJViF-JUZIV >*>> C 2 _ 20 7)V*f- V >is%)\s# >M 
I^f^ [03 AKf. t*X (2, 2, 6. 6 - -r- h ^ * 4 - t° 

^u->*;u) ^-^rifu— *3r+F u— h ic*tj&-r5^ □ * — K 7 

^ - h , -fe A *r — h . t- V 7 9 U - h U H ; t* 7 ( 1 , 2 , 2 , 
5 6 , 6 -^>? 4 - tr^u >?;u) -fe/xer — H. 1 . 2 - 1* 

7. (2, 2, 6, 6-rh7^f 

>, 7i^t7^75>, N, N' -y7x-^- 1 , 4-7 
x - l/>y7S >- N-7IZJP-N' - zs 9 U is )V — 1 , 4 
- 77 n: X l/>v75>fti: * n -5 . 

io (F4) k k a^y >mm4tffi±$i 

t fu* s >%kmitm±miz{,z. mz-&. 2. s-^-t-y^ 

6-Xb^~>-2, 2, 4-hU/f;i'-l, 2 - t: h* p * 7 U 

n, >r italic s^^u;^ 

(G 1 ) Il^^ti 

20 JUJ-f htbTtt, $#IU0S 6 0 - 1 2 4 1 ^^^BR^^fPB^F 9 - 5 
9 4 7 5 #£t$Bfc<if K:SE®£*lT l>£A-f F P^;Ht-r MS, #1*. 

[M 2+ ,_ X M 3 + X (OH) 2 ] x+ [ A n " x/n • mH 2 OJ x " 
(itf, M 2+ teMg 2 + , Mn 2 \ Fe 2 \ C o U t£ E <D — m&m< * 
25 >£ttkU, M 3+ «A 1 3 \ F e 3 \ C r 'Vj: i: ©Effi^I-f t >5S 
To A J "IJC0 3 2 ", OH", HPO/". S 0 4 2 ~te <t* <D nffi (^fCl 
IXtt2i) ©7-^>5St. xte. 0<x<0. 5t"$.0. m 

7^*3, A< HD^M-f htt. TDHT-4AJ , TDHT-4 
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10 A - 5) j , r-tf — ->»J — X (KA1O0P, NA-100 

P v CA-1 OOP) J /ii'tLT, S fe, X^if^-^-f h , r-tf 
^ ^ A -> U - X (F-9) J , r-tf * X ? - -> U - X (NX-1 0 
OP) J ^£tUT, Y Si -fe* ^" 7^f htt, r H S Z > U - X ( 3 2 
ONAA) j at'fcLttV- (80 . B*<t9*xa& «*) ^-E»A 

(G 2 ) jRfti:*fe£j£»J 

20 ^1*7X^1^^ lw*f bTSJSt£<E>B^g£ ft ZikSWlii lilt 

25 X7j**^»£Wr«Mfc'& 1 »£ iTtt. bTx;U -> £7 o 'v* 
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Ot^c^l* —)U<k&W). 3-x^;p-3- (7iy*y^?^) 

-fe^ >t£E<D7 U — )V**- J t#. — )Vik'£iW. 1. 4-fc*X {[(3- 

x?;i/- 3 -;f^-fc^x;u) ;* h3r->] ^ >-fef>ft: if ©7 

15 ^;w + ;w* + -fe^— jwx — -T^wt^-fcK t'7 7x;-;i/-A^ [1 
-x^jp ( 3 -=r + -fe^x;i/)] ^ ^JH- -x^^i*© fx 7 x. y — 
jumi-Jr-te* >ijg, */7!>S#U [i-x^;p (3-^-^-t^x 
* f jvx- ^)Vit7 x. y — J), ; v t> s nmtf V [ i - 
x?^ (3 - ^-^-fe^x;u)] / ?Ji^x-r;Hb^ i/ i ;-;i/y*7 7 

3- (hUXh + yy'JW 7d|+x] * * iz ^ > 

25 xjumii^^-r zmmvt 7)v*)v ( 3 -^-^-tz^xjw 

^ 5=- ; u m £ tt s m # # & <h > ts. e & m tf e> n . 
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ft ifd^tf <=>n?>. 

t + tyj^I^ftSft^tL/Ttt. #l*fcf. 2, 2' - ( 

1. 3 - 7 m - 1/ >) -fc'X (2-t + fV'J» 2 . 2' - ( 
10 1. 4 - 7 x.-U>) -t*7. ( 2 -^-^ti-y U >) ft if <0 t* X ^ * 

try u > -ft ^ t+ij-yuvssirtst'-j^^iii 

t + t^>I*ft5^«JtLTtt. 2, 2' -fcfX 

(5, FD-4H- 1, 3-^-^+hi/>) ^t'Oh'Xt^ 

n;i/#;u#>?-f 5 H ) . tJ?u (±y ^ ;u # ;u # < 5 K) jft^fo* U 

5 KK (2, 6 -ylf;i/y 7 5. K), 

20 (2, 6-^'T7 7'OtJl/y7i-;^J^y'f 5 h*), >J (2, 
4, 6-h'J'fV7'De;^7x-;P*J^y'fih') 1 # U (2, 
4 , 6 - h U t - 7'?^y7xZ^*J^y-f 5 K ) 'J T 

;^^7U-JMil'^y'f$F. #'J [4, 4' -^^L^>t'X ( 

2, 6 - yX^;i/7xZJH *J^y< S F], # U [4, 4' - ;* 
25 ^U>t:X (2-ifil'-6-^5 : ^7i-Jl') iJJHy^5H] 

. TtfiJ [4, 4' -*9=-U>fcf* (2, 6-^-fV7*DlfJ|/7i- 
ju) 5 H], #'J [4. 4 ' - ^5 L U>t*X (2 -X^;b 

- 6 - ^J-yVis*? a '\+y;i/7 x - JU) t) S J4 S H ] ft<i;<D^ 
U [7';U^U>t*y; (7Jl/ + ^X}iy7 07^*^7'J-^) t> )V 
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15 ^□□h'j7;WDi5 1 u>, tr — u 5* > 7 ;u ? -r H . 

20 09 AWT* #'Jf h77^tDI?W>. # 'J ^ D □ h U 

^U>, 'J f - Ut>7J^7^ F&:<*:OmS6fi-£-'f* ; =r V 5 7 

tox5 1 l/>-A-7;WD7^ + ^k'-JPx-TJ^i^^, x 

25 :7;i^nx^U>#S^#:&£<75;fcS^te^#J^£n£o dtl^cD 
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y^mmmm (h) ©tfiit ^j*.^ mm^mmm.mm 1 o 
o mm^izn ut, o. o i ~ i o fi»g$*i^ $?^u<«o. i 

u >issfcj£»K mmm&fem. Kfote&mm, y&zkmmfr 
io *38 9i<&*i ass sura* «s«fei^K:»jig«®o^{k&{Eii-r*fc«)A^ 

j»«s«i*&*'iB»3iRi±-r*s. 

20 ifit»ftg£jg»J, W«3fcJ£Syfc £*K m^J, «£!3!L *6S>K T>Jffi»k ^ 
Hf^efcJsiSiK JSI&IPL 3*cm^J <0U*.tt, «BIW»IX«5?S«# 'J 
7$H, 5ffI*'Jl7fJk 7 * Sttttflg, # U T * ij d - h 'J ;p 

<. ^-x^jig <w^.«, *U7;i/+i/>7'ju-h^ii!i!at'o 
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20 U L 9 4 JC^PSft LX. SS@IM-<DJ¥^. 0 . 8 m m tl IS 2: *T V» , 

o. 8 mmcii^^M-^ i 5 o *c -e 5 mmtum l>, urnx-mm 

25 tt^lftifi Lfc. 
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A-i : #u i^>fi/7^ u— h m^^m 

= 1. 0. 5K'J-/77?>>^^ (HO §3] 

A-2:aJ?"Jx^I/>^I/7^U— h [^J^y hEFG. 77 ^ jtf 
5 CISttSAU B ] 

^IB 1 (PPO/PPS Bl)] 

Bl-1 :#U (2, 6 - v 5 ;*^^- 1, 4-7iZl/» X — 
;U [PPE^'Jx' — YPX-100F, = ^#7Wfc^ (**) 38] 
10 B1-2:#'J-1. 4-7i-U>7JP7-f F. 

c u >^x*-r->u^ B 2 ] 

B 2 - 1 : V V)V y — ;U fcfX ( - 2 , 6-^y'J;i/*77i- 
h) [PX 2 0 0, *Affc^XS£ (#) 

B 2 - 2 : H n J > t*^. ( is - 2 , 6-^->'j;U*X^x — 

15 h) [ P X 2 0 1 , ^Aftfll <«0 S3] 

B2-3 : t'7i;-;Hf7 ( - 2 , 6-^->U;U^7.^x— h) 
[ P X 2 0 2 , ^Aft^Il <80 SI] 

B2-4:t*X7i;- Jl/-Ah'^ (v7 7i- h ) [C 

R-74L ^cA-fk^XH («) £1] 
20 B2-5.N, N'-t*X(> J -2, 6-^->'J;U^-^->^X^^ 

x;U) \*^^V> [1, 4 - fcf ^5 tor h 5 - 2 , 6-=^ 

B 2 - 6 : N , N ' - t* X ( :7 ;n / ^ -> X 7 x;tO fc!^ =y V 
> [1, 4 — tf^7 y /"^^ "T" h77x — ^it\^7x 
25 B2-7 :I^7i/ + ->^X77f> 

B2-8:N, N ' -t*X(^^-^>5 1 l/>^^- + >'4>X37^x;P) 
tf ^ "7 v > 

[g*^*r3R#fl;^4& B3] 
B 3 - 1 : # U U 53 > • * • * UAttift [PMP2 
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B3-2 : J$ U 'J >17S K [X5t-^PM, teSKfc^Itlt («0 

m] 

B3-3:*UU>i^75>[Me 1 apur 2 0 0.DSM(t*) 
5 Ml 

B3-4 :#"J/^U>»^55>:WPI¥lO-8 169 l^fit 

B3-5 :BSt^^^5> [ 7 kT 7 > 9 0 1, («0 = *D 'T* 5 77 §S ] 
B3-6 : ^^5>^>T^U--h [MC6 1 0. BMit^T.m (tfc) 
10 §S] 

[*M3t5^#J C] 
C - 1 : ;^7 7 ^§tfX#*->^g££j&#c!:-r£^®MJI£iJ 1 . 
2 w t % &ttmisfcW.@k 1 0 p. m, S £ 3 mm<75# ^ a T7° K 
7 h 7 > h' 

15 C-2 : y^77^iX*+yiJi^±fi!c»i:t5iIffli3]l. 
2 w t I. fclSg 1 3 p. m, g£ 3 mmOA*7Xf3 »y 37* H 

7 h 7 > h' 

C-3 : k'7 7x/-;i'AlX^ + yt)!^i)«7>it5t(SMI 
gij i . 2wtXii#f l&ISl 0/im. fi$3mmC0^5-7.^3 
20 7 7° K ^ h 7 > K 

D-l :5j°'J^-5 L U-> [h-3-7f a-JI'GP G2 0 OC, 3l€ 

D-2 : )l- 7>^U>$im&fo [tt'7>N J D> 

25 ^-r -tr;Mfc3fcxiSi <«o 88] 

[ttHttt»«S8j»J E 1 ] 
E 1 - 1 :#U# — Vln>=?'i b L 1 2 2 5 , i£ Afb/& (**) 
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E 1 - 2 : 7 x. / +->fl[7x / h-hYP-50, acflSffcfife (**) 
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5 3 6 4 7, VX «*) Ml 
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5 »] 

E 1 - 5 : eX7i/-^AlI#*->illg [Xt'3-h 8 2 8, 
«Kb^xJWX#*-> (WO St] 

[M^^H^I*^J E 2 ] 
E 2 - 1 : # U > [y -/\*X*-feJP 14 0. '#Mfc#l3§ (tts) St] 
10 E2-2 : M7k V >m - KM X )l ~> V A : ^i$5&^^ = *<J 3 0 urn 

[>k¥flS«* (I*) St] 
E 2 - 3 : * [ + XT5E, tS*fHb9*I*i (ttO 
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E 2 - 4 : Qffl^ffi^ [77'f7-7l/-i'ZB, a£ ^ y ^ * • * 
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E 2 - 5 : TKBftflSV £f * ->^A [N i 37 7 -f >^?^SN, 

f^-iAy- (ttO St] 

twtikvsitm f] 

F-l :^>^IUX'J h — JV-'r h 7=¥X [3 - (3, 5 - V - 

;^7ioio, =j-na<< («o st] 

[3c5e£iJ G] 

G - 1 : t** ( 2 , 6 - v 5 - t - 7 )\> - 4 - * ^ )V7 x — ;U) ^ 

>^X'J7U 1—^^*777^ h [7r*^^7PEP36, 7 
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